PURPOSE: Several studies have compared conventional open ileocolic resection with a laparoscopic-assisted approach. However, long-term outcome after laparoscopicassisted ileocolic resection remains to be determined. This study was designed to compare long-term results of surgical recurrence, quality of life, body image, and cosmesis in patients who underwent laparoscopic-assisted or open ileocolic resection for Crohn's disease.
C
rohn's disease is a chronic inflammatory bowel disease that can involve the entire digestive tract. In approximately 50 percent of cases, the disease is confined to the terminal ileum. Despite medical therapy, which is the first choice of treatment, 70 to 90 percent of patients with ileocolic Crohn's disease will need a surgical intervention once during their lifetime. If a strictureplasty is considered inappropriate, resection of the diseased segment, most often the terminal ileum, is necessary. 1, 2 Ileocolic resection can be performed both by an open and a laparoscopic-assisted approach. In the past decades, several studies have been conducted comparing the conventional open approach with a laparoscopic approach. [3] [4] [5] [6] [7] [8] [9] A systematic review of these studies concluded that laparoscopic surgery for ileocolic Crohn's disease is feasible and safe, and a good alternative for open surgery with the advantage of a shorter hospital stay. 10 Although the applicability of laparoscopic ileocolic resection increases, only two randomized, controlled trials comparing open and laparoscopic ileocolic resection have been conducted at present. 6, 7 Most studies, including the two available randomized, controlled trials, have been focusing on shortterm results. It is known that Crohn's disease is characterized by relapses and frequent surgical reinterventions despite improvements made in medical management. Little data are available with respect to long-term outcome after open vs. laparoscopic ileocolic resection, such as the incidence of surgical reintervention and the frequency of readmissions caused by small-bowel obstruction. 11 It can be hypothesized that laparoscopic-assisted ileocolic resection, in addition to the demonstrated shortterm benefits, has benefits over open ileocolic resection on long-term follow-up. Attenuated adhesion formation, reducing the number of patients requiring reoperation for small-bowel obstructions, and a reduced incidence of incisional hernias because of the less invasive approach have been proposed. 10 Currently, no good data are available addressing this issue.
The most obvious benefit of the laparoscopic technique seems to be the cosmetic result. Compared with open surgery, a laparoscopic-assisted ileocolic resection results in a better cosmetic outcome. 12 The initial presentation of the disease can be at any age but often is early in life. Therefore, the advantage of a superior cosmesis might be of particular interest in these relatively young patients. Data with respect to both short-term and long-term quality of life (QOL) in patients with Crohn's disease who underwent laparoscopic ileocolic resection are scarce. Although a few studies have described short-term results with regard to QOL, indicating that there was no difference between laparoscopic and open resection, 6, 12 long-term QOL remains to be determined; only one study addressing long-term QOL has been published. 13 The present study was designed to compare longterm results in terms of both clinical outcome and QOL after open compared with laparoscopic-assisted ileocolic resection for Crohn's disease.
PATIENTS AND METHODS
A consecutive series of 78 patients who underwent ileocolic resection for Crohn's disease from 1995 until 1998 were included in this study. Of those, 48 patients underwent open ileocolic resection at the Academic Medical Centre (AMC; Amsterdam, The Netherlands) and 30 patients underwent laparoscopic-assisted ileocolic resection in the Leiden University Medical Centre (LUMC; Leiden, The Netherlands). Short-term outcome of the same patient population has been described in a previous publication. Full methodologic and operative details of the 78 patients can be found in the original article. 3 The medical files of all patients were retrieved. To rule out potential treatments in other hospitals, a questionnaire with detailed questions about (number of) surgical reinterventions, relapses, and readmissions was sent in addition to the medical file search. QOL, body image, and cosmesis were assessed by using a postal survey. After retrieval of the medical files and completion of the questionnaires, all patients were invited to the outpatient department to verify the findings from the medical files.
Physical examination also was performed during this visit to determine the presence of incisional hernia. If patients were unable to visit our department, they were contacted by telephone. Detailed questions about potential symptoms or presence of an incisional hernia were asked by a trained interviewer from our department (EJE).
Patients were only considered for analysis of the clinical outcome parameters if follow-up was complete. Follow-up was defined as complete if patients' medical files were up to date (last contact with the hospital between December 1, 2004 and June 1, 2005) . The end of the study period was set on the date the questionnaires were sent: June 1, 2005. In case medical files were not up to date, patients were considered lost to follow-up, except for those who completed the questionnaires (including detailed questions about surgical reinterventions, readmissions, and relapses), or those patients who could be contacted by telephone. In case a patient had died, the date of death was defined as the end of the study period. These patients were only considered for analysis if the medical files were up to date at the time of death.
Primary outcome parameters of the present study were the number of patients with intestinal disease recurrence requiring surgery, the number of readmissions for intestinal disease recurrence or other causes: smallbowel obstruction (SBO) caused by adhesions, treatment of perianal abscesses or fistula, and the number of patients requiring a surgical reintervention for incisional hernia. Secondary outcome parameters were results of QOL, body image, and cosmesis.
For intestinal recurrence rates, three groups of patients were distinguished. The first group consisted of patients with intestinal disease activity that could be managed conservatively at the outpatient department. The second group consisted of patients with intestinal disease activity that could be managed conservatively, although a readmission was necessary for treatment of the exacerbation. In these two groups, the diagnosis of exacerbation of Crohn's disease was based on history, physical examination, laboratory tests, endoscopy, and radiologic findings. The decision to admit or treat patients in the outpatient department was at the discretion of the attending gastroenterologist. The third group consisted of patients who required a re-resection (whether or not in combination with a strictureplasty) of the diseased bowel to manage the recurrence. In these cases, disease activity was confirmed by pathologic examination of the resected bowel. In the present study, perianal disease was not considered an intestinal disease recurrence.
Quality of Life
The Short Form-36 health survey (SF-36) was used to assess general QOL.
The results of this questionnaire were compared with QOL data of a healthy control group of the Dutch population matched for age and sex. The Gastrointestinal Quality of life Index (GIQLI) was used to specifically assess bowel-related QOL. This disease-specific questionnaire consists of 36 questions with 5 response categories and is described in detail by Eypasch et al. 15 
Body Image and Cosmesis
The body image questionnaire (BIQ) was used to assess body image and cosmesis. The questionnaire consists of eight questions that are combined to form two scales: a body image scale and a cosmesis scale. 12 Five questions regarding body image assess patients' perception of and satisfaction with their own body and evaluates patients' attitude toward their bodily appearance. The body image scale ranges from 5 (lowest body image score) to 25 (highest body image score). Three questions regarding the cosmetic result after the operation assess the degree of satisfaction with respect to the physical appearance of the incisional scar(s). First patients were asked to give a score for the appearance of their scar(s) on a scale from 1 (lowest score) to 10 (highest score). Then patients were asked to grade the extent to which they were satisfied with their scar on a Likert scale ranging from 1 (very unsatisfied) to 7 (very satisfied). Finally patients were asked to describe their scar on a Likert scale ranging from 1 (very repulsing) to 7 (very beautiful). The combined scores of these three questions resulted in the cosmesis scale ranging from 3 (lowest satisfaction) to 24 (highest satisfaction).
A photoseries questionnaire (PSQ) was used additionally to assess whether the degree of satisfaction with one's own scar would be affected by seeing the cosmetic result of the alternative procedure. 12 Patients were first asked to grade their own scar on a scale from 1 (lowest score) to 10 (highest score). Next, they had to grade the pictures of two other patients (1 male, 1 female) who underwent the operation by the alternative approach. After seeing these pictures, patients were again asked to grade their own incisional scar. Next, patients were asked to state their preference for one of the two surgical approaches (laparoscopic-assisted or open). The patients who chose laparoscopy were asked whether they were willing to spend an extra amount of Euros in a hypothetical situation where the only differences between open and laparoscopic surgery would be the cosmetic result and the costs of surgery (laparoscopy being more expensive).
Statistical Analysis
All data were analyzed according to an intention-to-treat principle. Quantitative data were expressed as mean values accompanied by range unless otherwise specified. Statistical analysis was performed by using SPSS ® software version 12.0 (SPSS, Chicago, IL). A power analysis was performed by calculating the odds ratios (OR) and 95 percent confidence interval (CI) of potential confounding effects of patient characteristics on the primary endpoints, regardless of study arms. The nonparametric Mann-Whitney U test was used to compare quantitative variables between two groups. A Student's t-test was used to compare the results of QOL and the BIQ. The chi-squared test or Fisher's exact test was used to compare categorical or dichotomous variables between two groups. To test for differences between quantitative variables within a group, the nonparametric Wilcoxon's signed-rank test was used. In addition to the absolute number of surgical reinterventions, the interval between the primary resection and reresection was determined by conducting a Kaplan-Meier analysis of re-resection-free survival. To test for a difference in re-resection-free survival, the log rank test was performed. P<0.05 was accepted as significant for all tests. To correct for multiple testing and to reduce the possibility of Type I error, the Bonferroni correction was adjusted in analysis of QOL, meaning that P<0.005 was accepted as significant for these tests.
RESULTS
Of the total group of 78 potential patients, 7 patients were lost to follow-up because the current address was unknown and/or the medical file was not up-to-date ( Fig. 1 ). Therefore, 71 patients were available for analysis of clinical outcome. Median age of these 71 patients was 37.7 (mean, 42; range, 26.3-85) years at the time of the end of the study period. The median follow-up was 8.6 (mean, 8.5; range, 4.2-10.4) years. There were 17 male patients and 54 female patients.
For analysis of QOL, body image, and cosmesis, data for 61 patients who completed the questionnaires were available (Fig. 1) . The median age of these 61 patients was 37.7 (mean, 41.2; range, 26.3-85) years at the time of the end of the study period. Median follow-up for these 61 patients was 8.8 (mean, 8.6; range, 6.3-10.4) years. Thirteen male patients and 48 female patients completed the questionnaires.
Clinical Outcome
Of the 71 patients available for analysis of clinical outcome parameters, 44 were operated on by an open approach and 27 by a laparoscopic-assisted approach ( Fig. 1 ; Table 1 ). The open and laparoscopic group were comparable for characteristics of sex, age, body mass index, length of follow-up, and number of patients who were smoking (both at time of surgery and at the end of the study period). Length of resected bowel segment at the time of the initial operation, type of anastomosis, number of patients with postoperative immunomodulating medication, and number of patients with perianal fistulas also were comparable for the two groups. In all patients, complete resection of the 14 from the laparoscopic group) were readmitted at least once as a result of intestinal disease recurrence. All patients, including those with at least one readmission caused by intestinal disease recurrence, are shown in Table 2 . Of those 30 readmitted patients (6/16 from the open group vs. 8/14 from the laparoscopic group), the disease recurrence was managed conservatively during their readmission. For the remaining 16 patients (10 from the open group and 6 from the laparoscopic group), surgery was required at least once during one of their readmissions. The average length of resected bowel at the time of the first re-resection was 17 vs. 14 cm in the open and laparoscopic groups, respectively. All six patients from the laparoscopic group who required a re-resection underwent re-resection by a laparoscopic-assisted approach. In Figure 2 , re-resection-free survival time in years between the initial ileocolic resection and the first re-resection for both the open and laparoscopic-assisted group is shown. In addition to a comparable number of re-resections between the groups, the time between initial resection and the first re-resection was comparable as well (P=0.982).
The potential confounding effect of patient characteristics on the primary end point (disease recurrence) is shown in Table 3 . None of these potential confounding factors had a significant effect on disease recurrence.
Perianal Disease
In 11 patients, surgical reintervention was required for perianal fistulas: 5 patients (11 percent) were from the open group and 6 (22 percent) were from the laparoscopic group (P=0.312). Treatment consisted of fistulotomy, seton placement, or drainage of a perianal abscess.
Incisional Hernia and SBO Reoperation for incisional hernia was performed in three patients, all from the open group (7 percent). In all three patients the incisional hernia was symptomatic.
It was not possible to quantify the number of adhesions and to differentiate between patients who were readmitted for SBO or disease recurrence in case of nonsurgical readmission and conservative treatment. In only one patient from the laparoscopic group, adhesiolysis was the indication for relaparoscopy. At relaparoscopy, neither adhesions nor a disease recurrence was found. After the operation, this patient remained symptomatic for unknown reasons.
Quality of Life
Sixty-one of the potential 75 patients who were alive at the time of the postal survey completed the questionnaires (81 percent response rate). Of those, 38 were from the open group and 23 from the laparoscopic group (Fig. 1) . In the open group, five patients could not be contacted and General and Bowel-Related QOL Although scale scores in seven of the eight subscales and the physical and mental component scores (PCS and MCS) of the SF-36 were higher in the laparoscopic compared with the open group, the differences were not statistically significant (Fig. 3) . Compared with a healthy control group matched for age and sex, patients from both groups had statistically significant lower scores on seven of the eight subscales from the SF-36. If corrected for multiple testing, the PCS of the SF-36 was significantly lower for the patients with Crohn's disease compared with the healthy control group (Fig. 3) ; however, the MCS was not accepted as statistically significant. No differences were found between the two groups with the GIQLI on any of the subscales and the total score (data not shown).
Body Image and Cosmesis
There was no statistically significant difference in the body image scale scores between the open and the laparoscopic group (Table 4) ; however, the cosmesis scale score was significantly higher in the laparoscopic group.
The results of the PSQ are presented in Table 5 . Although we have not measured the exact length, typically, the length of the minilaparotomy of laparoscopicassisted ileocolic resection varies from 4 to 5 cm, mostly hidden in the shallow of the umbilicus, compared with a 10 to 15 cm full exposed midline incision after open ileocolic resection. Patients of the laparoscopic group rated their scars significantly higher than patients from the open group. In both groups, patients rated pictures of the alternative approach comparable to the rates of their own scars in each group. Only one patient from the laparoscopic group preferred an open approach rather than a laparoscopic operation if she had the choice. Twothirds of the patients from the open group preferred the laparoscopic approach. Thirty-nine percent (32 percent in the open group and 52 percent in the laparoscopic group) were willing to spend an extra amount of Euros to have the laparoscopic approach. Within the open and laparoscopic group, there were no differences between male and female patients with regard to body image, cosmesis, and the rating of incisional scars.
DISCUSSION
With 71 patients being evaluated at a median postoperative follow-up of more than eight years, the present study investigated the long-term results comparing two cohorts of patients who underwent an open and a laparoscopic-assisted ileocolic resection for Crohn's disease. The study demonstrated that there was no difference in surgical recurrence between open and laparoscopic-assisted ileocolic resection for Crohn's disease. Supposed attenuated depression of the immunologic system after a laparoscopic resection did not lead to a higher surgical recurrence. QOL at long-term follow-up was significantly reduced compared with the general population. Although QOL was lower in the open group in most subscales, the reduction was not statistically significant. Cosmesis after the laparoscopic approach was significantly better than after the open approach.
Although patients were treated in two different university hospitals, which might have resulted in a hospital bias, the possibility of patient selection for one of both approaches was excluded in this way because each hospital only used one surgical approach (i.e., open or laparoscopic). An overall response rate of 81 percent to the questionnaires is acceptable, in particular because follow-up was more than eight years. Moreover, 90 percent of the patients of the laparoscopic group and 92 percent of the patients of the open group were available for analysis of clinical outcome, which indicates that the current study is representative.
There were more readmissions in the laparoscopic group, but the incidence of surgical recurrences was similar. Re-resection of a diseased segment of the bowel, confirmed by pathologic examination, is a more objective measurement for disease recurrence than is a readmission, as indications might differ between the two hospitals. It is unlikely that the difference in readmission rate, in combination with a similar number of re-resections, can be explained by a true difference in disease recurrence rate; a hospital bias in terms of a different treatment protocol is a more likely explanation for this difference.
A comparable study with assessment of long-term clinical outcome has been performed previously by Lowney et al. 11 In contrast to that study, the present study did not find a higher recurrence rate in the open group. This can be explained by several confounding factors that might have influenced outcome in that study. In the study by Lowney et al. the open and laparoscopic groups were not comparable for several important parameters: length of followup in the open group was significantly longer than in the laparoscopic group (81.2 vs. 60.4 months), resulting in a higher probability for the development of disease recurrence. In that study, a selection bias probably has confounded the results, selecting the best patients for the laparoscopic approach. This can be deducted from the higher incidence of additional procedures in the open group. In the present study, length of follow-up of the open and laparoscopic groups was similar (means, 8.3 vs. 8.6 years) and the incidence of preexistent fistulas was comparable. In contrast to the study by Lowney et al., in which more additional procedures were performed in the open group, indicating a potentially more severe disease phenotype, in the present study patients from the laparoscopic group underwent more additional procedures. Other studies available in literature have reported outcome at a medium long-term follow-up of 20 to 60 months, 7, 8, [16] [17] [18] [19] of which only one study had long-term follow-up as its primary goal. 17 Three studies found similar surgical recurrence rates in the open and laparoscopic groups, in accordance with the results of the present study. 16, 17, 19 Although the three other studies found no recurrences in both groups, these results must be interpreted cautiously because follow-up was limited to only 19 months. 7, 8, 18 The three operations for incisional hernias in the present study occurred in the open group vs. none in the laparoscopic group. Although not statistically significant, a tendency of a higher incidence of incisional hernias after open surgery seems to exist. The authors have no explanation for the higher proportion of patients in the laparoscopic group requiring surgical treatment for perianal fistulas. Although previous studies found a reduction in SBO after a laparoscopic approach, the present study could not confirm these results. 16, 17 None of the patients from the laparoscopic or the open group required reoperation for small-bowel obstruction caused by adhesions, which is remarkable. In the present series a laparoscopic-assisted procedure was performed. Compared with the open approach, the procedure not only differs with respect to the place and extent of the scar, but also with respect to the mobilization of the right colon, which is performed laparoscopically. Although the operation can be performed completely laparoscopically, most surgeons prefer to use a laparoscopic-assisted procedure because it is faster, safer, and less expensive. Vascular ligation, transection, and fashioning of the anastomosis are done extracorporeally. In this way, additional procedures, such as proximal strictureplasty or segmental small-bowel resection, can be performed easily and safely. It is unclear whether a complete laparoscopic compared with a laparoscopic-assisted procedure would have advantages with respect to SBO and incisional hernia.
Several studies have evaluated QOL after ileocolic resection. Most studies concluded that QOL is good. 20, 21 In contrast to these studies, in the present study QOL was found to be reduced compared with a healthy control group. Only a study by Thaler et al. 13 found results similar to the present study. A possible explanation for the unsuspected reduction in QOL is that in the present study the patient group was compared with a healthy control group that was matched for age; in the other studies it was not clearly documented whether data were stratified for age and sex. The reduction in QOL might be explained by the chronicity of Crohn's disease, which can recur any time. This is in contrast to patients with ulcerative colitis who have a QOL comparable to the normal population after restorative colectomy-probably because these patients are cured after their operation. [22] [23] [24] Fear of recurrence can have a negative impact on QOL as well. In the present study, the difference in QOL between the open and laparoscopic group was not significant. Nonetheless, there was a tendency for better QOL in the laparoscopic group. Because both bowel-related QOL, as measured by the GIQLI, and clinical outcome were comparable between both groups, it is unlikely that a difference in disease activity contributed to the difference in general QOL.
Body image was not affected by the surgical approach, but the laparoscopic group was more satisfied with the physical appearance of the scar, resulting in a better cosmesis score. Besides factors, such as age, BMI, or sex, cosmesis also influences body image. Therefore, it can be hypothesized that with a better cosmetic result, body image increases. This was not the case, however. A response shift might have caused the smaller than expected difference between the open and laparoscopic groups; because surgery has taken place a long time ago, patients may have learned to cope with a larger scar.
The fact that patients from both groups rated the pictures of the PSQ comparable to each other indicates that the pictures were representative. Satisfaction with the own scar decreased significantly in the open group after seeing the superior result of the alternative approach. Conversely, satisfaction did not increase in the laparoscopic group after seeing the inferior cosmetic result of an open operation. This might be explained by a ceilingeffect, which means that the superior cosmetic result of the laparoscopic approach was the reference in these patients beforehand. A majority of patients preferred a laparoscopic approach if the same operation was necessary. Most of them were willing to spend an extra amount of Euros if required.
With 71 patients being evaluated, the present study provided long-term data of a relatively small number of persons. Larger numbers of patients are needed to draw valid conclusions on the incidence of SBO. Still the present study is one of only a few studies that assessed long-term results comparing an open and a laparoscopic-assisted ileocolic resection, and it is therefore of importance. More studies with larger sample sizes should be performed to empower conclusions deduced in the present study.
CONCLUSIONS
For the present study, long-term surgical recurrence and QOL after open and laparoscopic ileocolic resection were not different. There is no evidence to suspect a higher incidence of procedure-related morbidity in terms of an increase in the incidence of SBO, although incisional hernias only occurred after open resection. QOL of patients with Crohn's disease who underwent an open or laparoscopic ileocolic resection is significantly reduced compared with QOL of the general population. For the long-term, the advantage of a superior cosmesis remains important for these generally young patients.
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